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Muskingum River Basin 
Reservoir Studies 


Introduction 


The United States Department of Agriculture, under the 
Watershed Protection and Flood Prevention Act, Public Law 
83-566, as amended, is authorized, in cooperation with 
states and other federal and local agencies, to make 
investigations and surveys in upstream watersheds as a 
basis for the development of coordinated programs for the 
conservation and development of water and land resources. 
The purpose of the United States Department of Agricul- 
ture's participation in the Muskingum River Basin Study 
USP EOMNASSUSc nm mehemmGdevelopmene. so va comprehensive 
plan which will be used by the Ohio Water Commission, 
the various regional planning commission and resource 
boards COUN mEECLey... and) vsllace covermments.. Located 
ince basin wer andaOtine= local State), sand. stederall 
agencies. elhiswiwill assist  ehem ina their planning and 
construction activities for the conservation, development 
and utilization of related water resources. This appendix 
DEOVEGeS preliminary datas swhiech will Qbe wok use sin 
planning present and future reservoir sites which can 
serve to meet the expanding demands for water within the 
Basin. The Soil Conservation Service inventoried poten- 
tial upstream reservoir sites available to meet present 
and projected needs for water related goods and services. 
This report represents the completion of this inventory 
for the Muskingum River Basin. 


Physical design and cost data was developed for each 
SilicCO EO iclh© CxCSCMIE MECSESehOy co EVENNESS! wicks joroleSiniesteul 
LOGMNSUCHpDUEDOSeS las milood control, necreation, LE~iga= 
tion, fish and wildlife developments, water quality 
control, water supply, sediment control, and flow augmen- 
tation. 


Desten” and costes data is presented om the sites selected 
as having the best potential to meet anticipated needs. 


This inventory is based upon preliminary data and the 
ii ROnNia GhOnmpEesenced a shouldmayonlyesbe: Used ysasm such. 


More intensive investigation of each site will be neces- 
sary to substantiate topographic and geologic data before 
a site can be considered for cons tiaucteionmy. 


Description of Upstream Floodwater Structure 


A photograph of a completed upstream site is shown 
on the ‘following page. Ajitypicalesectilion of aymulitapite 
purpose structure is shown in Figure 1. This sectional 
drawing shows a multiple purpose site which includes 
storage for sediment, floodwater, and recreation. 


An impoundment structure consists of three basic compo- 
nents; the embankment, the principal spillway, and the 
emergency spillway. The embankment is constructed of 
compacted earth fill. The fill material is obtained from 
required excavations and designated borrow areas on the 
SErucEUBeySite. 


thes iprineipal spill ilwayi econsisiesmnOmmm chen sOuGletmspiipe 
and the riser. The outlet pipe is normally constructed 
of reinforced concrete pipe. The riser is a rectangular 
GConerete “shaft j which) senves togresullate che) poolkelleyaq 
tion and conduct water to the outlet pipe. 


The emergency spillway is an earth or_ rock channel 
excavated in the abutment slope near  one.end of the 
embankment. Both the embankment and the emergency spill- 
way are seeded to provide vegetative cover. 


The important characteristic of this floodwater retarding 
Structure) is that it))/is))selli-operating. Tnene rane imo 
outlet gates which require opening and closing to control 
Floods, (The “cate yor flows out wOtae seh]! a aeseinyOjss ges 
controlled by the design of the riser and outlet pipe. In 
time of flood, more water enters the reservoir than can 
be discharged through the principal spillway. This excess 
water is temporarily stored between the recreation lake 
level and the emergency spillway level. (See Figure 
1.) The excess water is gradually discharged through 
the principal spillway. 


A sufficient volumes of ) storage Mis) provadedyibetween 
the recreation lake level and the emergency spillway 
level so that ‘a flood expected to occur not, mone tenam 
once in 100 years will be) controlled by the secuctune. 


apie 
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MARGARET CREEK SITE NO. SIX 
Fifty-acre lake with 400 acres of wildlife area developed around it. 


Should a flood greater than this occur, it is discharged 
through the emergency spillway. The height of the dam 
is selected so that a flood from the probable maximum 
SCL OILEAIELOM WALILIL MOE CVEICO!D iene Slerablacuids, 


Investigation Procedures 


1. Maps 


The Muskingum River Basin was divided into 63 separate 
watersheds according to the designations established by 
the 1967 USDA Conservation Needs Inventory for the State 
of Ohio. Base maps referencing all the sites considered 
in this study were prepared using U.S. Geological Survey 
topographic maps and are organized into three major 
categories: 


(AY) Basitm Ways Csbvaures 2) = Wests Ge el) sRditoidteineS. niyo) 
Oe Ene mem Wine mnainVieia  Dasim sshowine all the watersheds 
eros! GubiL Gilice@S slGlejnteiiedeclc 


(B) Watershed Map - This map delineates the drainage 
boundary of each hydrologic sub-area and includes all 
sites within the watershed that were evaluated by devel- 
oping design and cost data. 


(C) Reservoir Site Map - This topographic map is prepared 
for each structure site evaluated. It was prepared 
to more clearly define the centerline of the dam location 
and other physical characteristics of the site. 


2. SittemLocatiwons 


Tentative locations were selected for 331 structures 
by a study of USGS topographic maps followed by a field 
reconnaissance of each site. Sites were identified in 
regards to physical locations and potential use. Sites 
were numbered consecutively within the watershed. The 
waeershedunin” pwhich they are located is designed by a 
prefix for each site as assigned from the CNI reports of 
1967. Therefore, the first site selected in the Upper 
Killbuck Creek (numbered 4B-3.5) is given the number 4B- 
3.5(1). Watersheds and their associated CNI number are 
listed on the following page. 


Watershed 4A-17, Chippewa Creek, was not included in this 
study. This watershed is now in the construction phase 
Of Public’ Law 33-566). 


From) )the original S38) )selectedisiites;adesiiem andicose 
data was, developed |» im’ 9 247 sites. Site screening and 
the!) sesulléing jsellection)) ob (sites! fon tuneher) studya was 
based on many factors including expressed needs; stage- 
storage-surface area relationship; required flood stor- 
age; topographic and geologic conditions; and estimated 
Land waghtsy Costs. 


Sig WiSalegay Grepkieeicitet 


All designs were based on Soil Conservation Service 
criteria. The designed height of the dams and the size of 
the pools were affected by one or many of the following 
factors: (1) the storage volume needed to retard a 100- 
year frequency storm without discharge occurring in ‘the 
emergency spillway, (2) the selected beneficial storage 
volume, (3) the estimated storage volume for 100-year 
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sediment accumulation, (4) limiting topographic or geo- 
logic features, (5) allowable release rates, and (6) 
critical land rights elevations. 


Embankment volumes were computed from surveyed center- 
lines or centerlines plotted from USGS topographic maps. 
Stage-storage data was computed from USGS 7% minute 
topographic maps. 


Kes (Geyste 


Construction cost estimates were primarily developed on 
the basis of embankment volume using a unit cost per 
cubic) yard. This’ (unite) constructilonicositimepresentssalml 
normal construction items except the cost of the prin= 
cipal spillway system, the cost of clearing, and the cost 
of riprapping. 


Cost j pen \cubic yard) is) based toncactualeicontractacosit 
records of PL-566 structures in Ohio. Clearing costs were 
estimated by using appropriate cost per acre for the 
acreage of woodland within the elevation of the benefi- 
cial)” pool) plus \,one) foots Theyncosty of them pigincisoa 
spillway system and riprap on the fill was obtained by 
using unit cost) for computed  iquanticiles) orm concrete, 
riprap, and conduit pipe. These unit costs are based upon 
recent contract costs in Ohio. 


Where unfavorable geologic conditions have been identi- 
fied as estimated cost of treating the condition has been 
added) Go) Ehe/conseEsucelon cose. 


The: estimated. totaly installation cose Wom cach) jsiiee 
includes the ‘construction cost, six) percent, ot contruc— 
tion cost for engineering services, land rights cost, and 
14 percent of construction cost for administrative ser- 
vices. 


Land rights costs are based on values obtained from local 
representatives of utilities and highway departments and 
the present sale value of land and buildings. 


Description of Design and Cost Tables and Curves 


1. Water-Impounding Structure Design and Cost Data Table 


This table immediately follows the watershed map for each 
numbered watershed in this report. The table lists the 
design data and associated cost for each site evaluated. 
iimirOmMaehOny msm psOyldeds tos appraise) Veach site vat six 
separate increments of development. These increments 
Decineumac mene lowest WwhlCh tSmror flood retention only, 
to the highest which is for the maximum reasonable 
development. This highest point is selected considering 
one or more of the following: 


a eLOpOeap nicl Amines Or peel st te. 

b. Maximun beneficial storage of 1.5 times the average 
Glighgwell TeChgVone tet 

ee Elevation of extremely costly land rights. 


The following is an explanation of headings used in the 
Table: 


ELEVATION MSL - Elevation, in feet, above mean sea level 
datum. 


BEN USE POOL - Maximum surface elevation of the pool 
Com bemmRuUseday fom beneiiciall uses such las recreation 
Ome Wwocemesuppl yale selevatbtony ac thes lowelstsinene— 
ment is the sediment pool surface elevation. 


EMER SPWY CREST - Flood pool elevation, not expected 
to be exceeded by a 100-year frequency storm. 


DSGN HIGH WATER - Maximum flood pool elevation at 
a design storm which causes flow in the emergency 
spillway. 


LOR,OR DAM” —- The) top) of dam elevation designed, to 
DEEVeEnIE OVE GEOppINe. |) ScOm ra)  sSEOrm) 50m sprobable 
maximum precipitation. 


PDA RE Me NC mne ro herotadamuinsteet measuiced 
from the lowest elevation (ELEV BOTTOM PROFILE) on the 
Gembemllimen soe mehe dam stom thes desiened stop siof dam 
elevation. 


STORAGCEVAC ED, =) Volume oti sesenvoin watenmscomacesain 
acre-feet. 


SED POOL - Storage needed to accumulate a 100-year 
volume of sediment from the site. The storage shown 
at the lowest increment of development is that 
portion of the total sediment storage expected to 
accumulate in the sediment pool area. The storage 
shown at higher increments of development is the 
total expected sediment accumulation in the entire 
GeISC eViOuular 


BEN USE - Storage available for a beneficial use 
such as recreation or water supply. 


TEMP FLOOD - Storage available for the impoundment 
of floodwater. 


TOTAL EMER SPWY CREST - Total storage (including sed- 
iment, beneficial, and floodwater) below the emer- 
gency spillway crest elevation. 


SURFACE AREA AC - The surface area, in acres of any 
occupied storage im the reservoir. 


BEN USE POOL - The reservoir surface area attained 
when Jtehe total” (violtimer or uibenerrc loli waters mi anc 
sediment is stored. 


DSGN HIGH WIR - Maximum reservoir surface area at- 
tained by’ a) design) ‘storm causing meow; tn) the 
emergency spillway. 


BREE IG 0000YD)N— VOL) = thes vearcch) mab iayollumer din: mises 
of He OOOReCubiTe yards. 


INSTALLATION COST $1,000 = bhen eCOsieninin $1000) “unites. 
fon) the anscalllativon loteeachwsaice. 


CONSTR “= Total) ‘contractualicosit, cequimsed ron! cons 
structing the site. 


ENGR SERV - Total direct costs for surveys, investi- 
gation, design, and preparation of plans and speci- 
FIC aelons:. 


L/R - Cost necessary in acquiring land and buildings 
and relocating roads and utilities. 


ADM - Total project administration costs associated 
with the installation of the site including the cost 
of contract administration and necessary inspection 
service during construction. 


TOTAL - Total installation cost including construc- 
tion, engineering services, land rights, and project 
administration. 


UNIT 


cost 


On 
the 


COST $ PER UNIT - Dollar value of total installation 
per unit measure. 


PER AC-FT TOTAL STORE - The total installation cost 


divided by the total storage at the emergency 
spillway crest. 


PER ACRE BEN SURF - The total installation cost di- 
vided by the surface acres of the beneficial pool 
area. 


PER AC-FT BEN STORE - The total installation cost 
divided by the total acre-feet of beneficial stor- 
age. 


the line above the data pertaining to each site is 
following information: 


SITE - The site number. 


D.A. - The drainage area of the site in square 
miles. 
ELEV BOTTOM PROFILE - The lowest elevation taken 


along the centerline of the embankment profile. 
POTENTIAL USE - The potential uses recognized for 


the site. The potential use abbreviations are ex- 
plained at the bottom of the Table. 
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